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No. 1,580~.--“ Remarks on Steam-excavating  Apparatus, and its 
Results in Use.” By Messrs. RUSTON, PROCTOR, AND CO. 

ALTHOUGH Messrs. Dunbar  and Ruston’s steam navvy  has been 
practically  introduced but  little more than  two years, Messrs. 
Ruston,  Proctor, and Co., the sole manufacturers, have  turned  out 
upwards of thirty machines, the  majority of which  are i n  operat.ion 
in  England,  with a few in France. Since the conditions under 
which  these  work differ more or less in almost  each case, every 
opportunity  has been presented to observe the  practical  working of 
the machine. It has consequently been continually improved and 
strengthened  as  various modifications were suggested or weak 
points presented themselves, 

On account of the  varying conditions, as  might  reasonably be 
expected, there is considerable difference in  the opinions expressed 
by  the various  contractors who use them. While some would prefer 
a  machine with a ‘L taller  jib of less radius,” others  think  the  range 
of the bucket  should  be  extended as much as possible. Not less 
diversity is there  in  the  practical  working of the machine. The 
first one turned  out,  which was  considerably lighter  than  any of 
the succeeding ones, worked for nearly six months  in  very stiff 
clay, without  requiring  any  repairs  worth mentioning, whilst  the 
next machine, a t  work within a few miles, in perhaps rather 
heavier stnff, required in a short  time  the  addition of stays, &c. 

There is a similar  variation  in  the  amount of work obtained 
from the  steam  navvy.  There  has been as  large an average as 
one hundred  and  fifty  to one hundred  and  sixty wagons turned out 
day  after  day,  equivalent to more than 500 cubic yards of material. 
Much depends  upon the peculiar  conditions under  which each 
machine  works, and also much upon the handiness and  skill of the 
men in charge. A few  minutes’ delay  in  bringing  up  or removing 
the wagons a t  intervals  throughout  the  day  mounts  up seriously at  
the  end of the week. In the same way unnecessary time is some- 
times occupied in  moving forward the machine. With one machine 
breakdowns and stoppages are of rare occurrence ; whilst  in  another 
of exactly  the same  proportions and  material,  doing  similar work, 
wear  and  tear seem unaccountably great, coupled with  frequent 
little hitches. 

Regarding  the  manufacture of the steam navvy,  there is hardly 
any  portion of it, even to  seemingly  insignificant  details,  that, 
since  the fist introduction,  has  not been considerably modified, 
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either  in design 6r proportion, to  bring it into accord with  the 
claims of practical experience. Among  these alterations  may be 
mentioned :-1st. Improvement of the  hinge  and  catch  gear of the 
bucket lid,  making it quite  automatic  in closing and  obviating 
the need of manual  help;  the  catch lever is also made with a 
folding  joint, so that  in  the  event of any  unlucky  slip on the  past 
of the  driver no damage is done to it. 2nd. The  bucket bale is 
made higher,  and is much altered  in construction, allowing more 
room for the " dirt '' to  pile  up on the bucket.  3rd. The  engines 
are  all provided with efficient governors to check the speed in  
case of any momentary inattention.  4th.  The  jib  has a larger 
angular  range  to allow more latitude  in  placing  the wagon tracks, 
the  distance of which being once  fixed for any  particular+  cutting 
it must be evident  that  there  will be one angular position of the 
j ib  in which  the bucket will best empty  itself  into  the wagon, and 
any  further back movement of the  jib,  although  giving  greater 
range  to  the position of the wagon on the  track, would also bring 
the  bucket too near  to  the machine to  suit  the  centres of the 
wagon ways. 

Among improvements  also in  the  actual  construction  and  ar- 
rangement  are a thorough  and efficient system of stiffening the 
frame,  tower, and  jib, a simplified propelling  gear, and  the tapered 
main drum, for varying  the speed of the  bucket  and propor- 
tioning  the power required for working  the same to  the  varying 

, resistance. Many  other  details  might be  enumerated, but  these 
will  be sufficient to show that  every effort is made to  render  the 
steam navvy as successful as possible, both as  regards  durability 
and  practical efficiency. 

The cost per cubic yard excavated, or  what  may be  termed the 
" financial duty " of the machine (the  relative  saving over hand 
labour), varies  in  almost  every case, but  that  there is a saving, 
and a considerable saving too, is confidently affirmed, A brief 
examination of the  tables accompanying the previous Papers  will 
be sufficient to prove  this. 

TABLE A.-Paper No. 1,566. 

Daily average . . . . . . . . 190 24,000. 
d. 

Cost  per cubic  yard. . . . . . . 8 t  
Total cost. 

$874. 

Net saving per yard . . . . . . 2$ 

Cubic yards. Total cubic yards. 

7 ,, by hand  labour . . 10% $1,075. 

Total  saving E201 in 126 working days. 
REMARKs.-Rather unfavourable  circumstances. The summer  was wet,  delay 

was often occasioned, &c. 
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From  Table C, Combined Daily Average,” it will  be observed 
that  the above quantity of 190 yards per day is much less than  in 
other cases, involving therefore  much greater cost per yard. 

TABLE B.-Paper No. 1,580. 
Cubic  yards.  Total  cubic yards. 

Daily  avernge . . . . . . . . 240 50,000. 
I. d. Total cost. 

Cost per  cubic yard. . . . . . . 0 42 3990. 
7, ,, allowing for deprecia- 

tion,  interest, &c. . p 54 $1,146. 

,, ,, by  hand  labour . . 1 6 23,750. 
Net  saving  per  yard . . . . . . 1 04 

Total  saving $2,604 in 208 working  days. 

RmAxss.-Material to  be  excavated was many  degrees more difficult than had 
ever been attempted by a similar  machine. 

TABLE C.-Combined Daily Average. 
Cubic Number of Total  cubic 
yards. aorking dugs. yards. 

No. 1. Paper No. 1,566. Dailyaverage . 190 126 24,000. 
,, 2. ,, ,, 1,580 . . . . . . 240  208 50,000. 
,, :L ,, ,, 1,538. First  cutting . 228 142 32,403. 
,, 4. ,, ,, 1,538. Second cutting . 305  104 32,672. 
,, 5. !, ,, 1,538~. . . . . . 338 74 25,059. -- 

Average  cubic  yards  per  day . 260 

Nom.-Taking Nos. 2,3,4,  and 5, average} 278 

I t  is to be regretted  that  particulars of cost are  not  given  with 
SOS. 8, 4, and 5 (Table C ) ,  so that  they  might be tabulated  in  the 
same manner  as Nos. 1 and 2 are  in  Tables A and B. In Table B 
the machine, working  in  what is described as exceptionally diffi- 
cult stuff, pays for itself more than  twice over in  two  hundred  and 
eight  working days. This  agrees  with  the  report  frequently  given 
of the steam  navvy, viz., ‘ L  that  the machine pays for itself in 
sixmonths.” Messrs. Ruston,  Proctor, and Co. have even been in- 
formed that c c  the stiffest clay  has been excavated and filled into 
wagons with a working expense of 2d. per  cubic  yard.” 

Generally the  harder  and  tougher  the stuff is the  greater is the 
saving over hand labour. To suit  the different materials  the 
same-sized machine has been supplied with buckets of from 1 yard 
to  nearly 2 yards capacity, the most useful size being  the 1 yard. 

The  working face may  be  as much as 20 to 25 feet deep, the 
deeper the  better,  other  things  being equal, as then less propor- 

- 

per  day . . . . . . . . . . - 
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tionate  time  is  lost  in moving forward  the machine. In  this case 
also the  kind of material fixes the most economical depth  to work 
at.  Cuttings in which  there  are  two wagon tracks will give a 
much better resul t than those in which  there is only room for one 
track,  there  being less delay in  bringing  up  the wagons, and a  less 
average  distance swung  round  by  the  jib.  The  last objection 
applies also to machines working a longitudinal face, when more 
time  per  day is occupied in moving  forward, owing  to  the jib 
having  but  two-thirds  the  range of cut  that it has when working 
in  a gullet,  excavating one-third less material between  each 
forward movement, and  necessitating a  forward movement more 
frequently, in  the proportion of 3 to 2, an  important  item  in  the 
long  run. It is almost superfluous to  add  that  the  greater  the 
content of the excavation the more profitable is the  return,  less 
time  and money being expended  proportionately in fixing and 
getting  the machine to work. 

I n  conclusion the  advantages of the steam navvy  may be 
summed up as follows. It will excavate and deliver into wagons 
500 to 600 cubic yards of stuff per day. It is suitable for any 
kind of material from sand and  gravel  to  the  toughest clays. The 
net  saving  amounts  to from 3d. to 1s. and  upwards per  cubic yard 
excavated. It will turn  out work requiring  fifty  to  sixty  navvies 
t o  accomplish by  hand. It can readily  be handled by  two men 
and a boy. It effects a great  saving  in  time, especially when that 
lost  through  strikes is taken  into account. Finally, it can quickly 
be set  to work in  situations  where it would be difficult t o  get  the 
requisite  hand labour, and still more so to keep together a large 
body of men. 
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